Benzo[a]pyrene metabolism in rat fetal hepatocytes culture. Improved methodology and effect of substrate concentration.
The different characteristics of benzo[a[pyrene (BP) metabolism in primary fetal rat liver cell culture have been investigated. We have determined the extent of the in vivo [3H]BP metabolism by measuring all of the metabolites retained in the cell and excreted into the culture medium. The extent of the conjugation as well as the nature of the conjugates was established and the pattern of these metabolites analyzed by high performance liquid chromatography (HPLC). The fetal hepatocytes very actively metabolize BP and readily excrete in the culture medium all the produced metabolites in the form of sulfate and glucuronide conjugates. The relative proportion of those compounds varies as a function of the substrate concentration added to the cell culture, the higher the BP concentration, the more glucuronide conjugates. The HPLC analysis of the metabolites shows that BP-1,6-quinone and -3,6-quinone are the major excreted products, indicating the probable existence of an active 6 hydroxylation reaction in the fetal hepatocytes. On the other hand, the pattern of the different metabolites is influenced by the BP concentration. At low BP doses (0.8 microM), the relative amount of polar metabolites is twice as high and that of primary phenols twice as low, when compared to those produced by cells treated with 80 microM BP. The AHH activity drastically modifies the overall rate of the BP metabolism but does not affect the qualitative pattern of the excreted metabolites. The overall metabolism of [3H]BP by the cell culture can easily be estimated by measuring the release of the tritiated water from the substrate into the culture medium.